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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 1, 3, 5, 7-9, 11, 13 and 54 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

In regard to claim 1 , the recitation, "wherein said projection system is arranged to 
image, upon the image plane, only abaxial light from the object" is not adequately 
described in the specification. While the specification on page 40 makes reference to 
Figure 4 and shows that abaxial light from the first object 101 , passing through a 
projection system and focusing an image on an image plane 102, there is no description 
of "only abaxial light" from the object being imaged onto the image plane. Examination 
of Figure 4 of the instant application, would lead one to surmise that not only abaxial 
light but also axial light would also be imaged onto the image plane. Therefore, this 
constitutes new matter. Claims 3, 5, 7-9, 1 1 , 13 and 54 inherit the same issue due to 
their dependence on claim 1 . 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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4. Claims 1, 2, 3, 7-9, 10, 11, 13, 54, 56 and 57 are rejected under 35 U.S.C. 1 12, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

In regard to claims 1 and 10, the recitation of "a first imaging optical system, 
consisting of at least one first lens and at least one concave mirror" and "a second 
imaging optical system consisting of at least one second lens and at least one diffractive 
optical element" is ambiguous. This is because the transition phrase "consisting" is of 
the closed-type and thus the claim must be interpreted as having only the claimed 
components. However, the phrase "of at least one" implies that there could be more 
than one lens or diffractive optical element so that the number of optical elements being 
claimed is uncertain and indefinite. Claims 3, 5, 7-9, 1 1, 13, 54 and 57 inherit the same 
issue since they are dependent on claims 1 and 1 0. 

In regard to claim 2, the recitation "the or lens, the or each mirror and the or each 
diffractive optical element" is ambiguous. The "or each" language makes it unclear 
whether all, some or none of the elements (lens, mirror, diffractive optical element) of 
the projection optical system have positive power. Claim 56 inherits the same issue 
since it is dependent on claim 2. 

Claim Rejections - 35 USC § 102 
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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6. Claims 1 -3, 5 and 1 3 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Shafer et al U.S. Patent 5,999,310. 

In regard to claim 1 , Shafer et al discloses (see Figure 4) a projection optical 
system, comprising, a first imaging optical system (122) consisting of at least one lens 

(125) and said at least one concave mirror (124), for forming an intermediate image 

(126) of an object; a second imaging optical system (139), consisting of at least one 
second lens and at least one diffractive optical element as described in column 5, lines 
65-67 and column 6, lines 48-54, for projecting the intermediate image onto an image 
plane (140); and a field optical system (127) disposed between said first and second 
imaging optical systems wherein said projection optical system is arranged to image, 
upon the image plane, only abaxial light from the object. 

Regarding claim 2, Shafer et al. discloses (see Figure 4) a first imaging optical 
system (122) consisting of at least one lens (125) and said at least one concave mirror 
(124), for forming an intermediate image (126) of an object; a second imaging optical 
system (139), consisting of at least one second lens and at least one diffractive optical 
element as described in column 5, lines 65-67 and column 6, lines 48-54, for projecting 
the intermediate image onto an image plane (140); and a field optical system (127) 
disposed between said first and second imaging optical systems, the or each lens, the 
or each mirror and the or each diffractive optical element of said projection optical 
system all have positive power as shown in Figure 4 as is currently understood with the 
given claim language since Shafer et al includes elements with positive power. 
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Regarding claim 3, Shafer et al. discloses that said at least one first lens, said at 
least one concave mirror, said at least one second lens and said at least one diffractive 
optical element have a positive power as shown in Figure 4. 

Regarding claim 5, Shafer et al. discloses (see Figure 4) that said first and 
second imaging optical systems are disposed along a common straight optical axis as 
shown in Figure 4, and wherein abaxial light from the object as reflected and collected 
by said concave mirror passes through an outside portion of an effective diameter of 
said concave mirror as described in column 5, lines 58-61 , toward the image plane side 
as shown in the lens group 122 in Figure 4. 

Regarding claim 13, Shafer et al. further discloses (see Figure 4) a field stop 
(131) adjacent to an intermediate image to be formed by said first imaging optical 
system. 

7. Claims 1-3, 10 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Foo U.S. Patent 5,515,207. 

In regard to claim 1 , Foo discloses (see Figure 1 ) a projection optical system, 
comprising a first imaging optical system (20, 30), consisting of at least one first lens 
and said at least one concave mirror, for forming an intermediate image (70) of an 
object; a second imaging optical system (50), consisting of at least one second lens and 
said at least one diffractive optical element as described in column 2, lines 51-55, for 
projecting the intermediate image onto an image plane (15); and a field optical system 
(40) disposed between said first and second imaging optical systems, wherein said 
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projection optical system is arranged to image, upon the image plane, only abaxial light 
from the object. 

Regarding claim 2, Foo discloses (see Figure 1) a projection optical system, 
comprising a first imaging optical system (20, 30), having at least one first lens and said 
at least one concave mirror, for forming an intermediate image (70) of an object; a 
second imaging optical system (50), having at least one second lens and said at least 
one diffractive optical element as described in column 2, lines 51-55, for projecting the 
intermediate image onto an image plane (15); and a field optical system (40) disposed 
between said first and second imaging optical systems, the or each lens, the or each 
mirror and the or each diffractive optical element of said projection optical system all 
have positive power as shown in Figure 4 as is currently understood with the given 
claim language since Shafer et al includes elements with positive power as shown in 
Figure 1 . 

Regarding claim 3, Foo discloses that said at least one first lens, said at least 
one concave mirror, said at least one second lens and said at least one diffractive 
optical element have positive refractive power as shown in Figure 1. 

Regarding claim 1 0, Foo further discloses (see Figure 1 ) a projection optical 
system, comprising a first imaging optical system (20, 30), consisting of at least one first 
lens and said at least one concave mirror, for forming an intermediate image (70) of an 
object; a second imaging optical system (50), consisting of at least one second lens and 
said at least one diffractive optical element as described in column 2, lines 51-55, for 
projecting the intermediate image onto an image plane (15); and a field optical system 
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(40) disposed between said first and second imaging optical systems, a reflection 
surface (68) disposed adjacent an intermediate image formed by said first imaging 
optical system, and wherein abaxial light from the object as reflected and collected by 
said concave mirror is deflected by said reflection surface toward said second imaging 
optical system as shown in Figure 1 . 

Regarding claim 13, Foo further discloses a field stop adjacent to an intermediate 
image to be formed by said first imaging optical system as described in column 3, lines 
40-53. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

fn* inl ten « ma Lo° t ! ) fu 0b . ained th0U9h the invention is not identically disclosed or described as set 

9. Claim 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shafer 
et al. U.S. Patent 5,999,310 in view of Kuba U.S. Patent 5,623,365. 

Regarding claim 1 1 , Shafer et al discloses the invention as set forth above but 
does not teach wherein at least one of diffractive optical elements of said projection 
optical system satisfies a relation: 3 < MP/X < 50 where MP is a minimum pitch (micron) 
of the diffractive optical element, and X is the exposure wavelength (micron). 

Regarding claim 1 1 , Kuba does teach use of diffractive optical elements which 
satisfy a relation 3 < MP/X < 50 where MP is a minimum pitch (micron) of the diffractive 
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optical element, and x is the exposure wavelength (micron) as shown in Figures 8 and 
11. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the directive optical element as taught by Kuba in the 
projection optical system of Shafer e. al in order to correct chromatic aberrations. 
10. Claims 54 and 56 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shafer etal U.S. Patent 5,999,310 in view of Stanton etal. U.S. Patent 5,631,721. 

Regarding claim 54, Shafer teaches the projection optical system as described in 
claim 48 above and as described in column 3, lines 65*7, but does no. teach a device 
manufacturing method, comprising the steps of, exposing a wafer to a device pattern 
and developing the exposed wafer. 

Regarding claim 54, Stanton et al does teach a device manufacturing method, 
comprising the steps of, exposing a wafer to a device pattern and developing the 
exposed wafer as described in column 1, lines 15-19. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the projection optica, system of Shafer et a. in the method of 
Stanton et al. in order to increase semiconductor device manufacturing yields. 
11. Claim 57 is rejected under 35 U.S.C. 103(a) as being unpatentable over Foo U.S. 
Patent 5,515,207 in view of Stanton et al U.S. Patent 5,631,721 

Regarding claim 57, Foo teaches the invention as set forth above but does not 
teach a device manufacturing method, comprising the steps of, exposing a wafer to a ' 
device pattern and developing the exposed wafer. 
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Regarding claim 57, Stanton et al does teach a device manufacturing method, 
comprising the steps of, exposing a wafer to a device pattern and developing the 
exposed wafer as described in column 1, lines 15-19. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the projection optical system of Foo in the method of 
Stanton et al. in order to increase semiconductor device manufacturing yields. 

Allowable Subject Matter 

12. Claims 12, 37-46, 58 and 59 are allowed. 

13. Claims 7-9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

14. Claims 7 and 37 are allowable over the prior art for at least the reason that the 
prior art fails to teach or reasonably suggest, "a lens having a positive refractive power, 
a reflection mirror and said concave mirror, which are disposed in the order mentioned 
above, from the object side" as set forth in the claimed combination. Claims 8, 9 and 
38-49, 59 are also allowable based upon their dependency on claims 7 and 37. 

Claim 12 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest "at least one of diffractive optical elements of said 
projection optical system satisfies a relation: | Ld/Lg2 | < 0. 2 where Ld is the distance 
between an aperture stop of said second imaging optical system and said diffractive 
optical element, and Lg2 is the distance from an paraxial image plane position of an 
intermediate image formed by said first imaging optical system, corresponding to an 
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object point position of said second imaging optical system, to an re-imaging plane 
where the intermediate image is reimaged" as set forth in the claimed combination. 
Claim 58 is also allowable based upon its dependency on claim 12. 

The prior art of record, Shafer et al, Foo and Kuba teach a projection optical 
system with first imaging optical system with at least one lens, a concave mirror for 
imaging an intermediate image of an object and a second imaging optical system 
having at least one lens and an diffractive optical element for projecting the intermediate 
image onto an image plane and a field optical system disposed between said first and 
second imaging optical systems. Furthermore, the combination discloses that the first 
and second imaging optical systems are disposed along a common straight optical axis, 
and wherein abaxial light from the object as reflected and collected by said concave 
mirror is caused by said mirror to pass through an outside portion of an effective 
diameter of said concave mirror, toward the image plane side. However, the 
combination does not disclose that the first imaging optical system includes at least a 
lens having a positive refractive power, said reflection mirror and said concave mirror, 
which are disposed in the order mentioned above, from the object side. Neither does 
the combination teach that the diffractive optical elements in the system satisfy the 
aforementioned optical relationships and no motivation or teaching is present to modify 
this difference as derived. 

Response to Arguments 

1 5. Applicants arguments filed 1 9 May 2003 have been fully considered but they are 
not persuasive. 
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The applicants argue that claim 1 as currently amended recites a first imaging 
optical system which consists of a first lens and a concave mirror only and a second 
imaging optical system which consists of a second lens and a diffractive optical element 
only. The prior art, Shafer et al describes first imaging system which includes a planar 
reflector as well as a meniscus lens and a concave spherical reflector and a second 
imaging optical system which has a refractive lens or a diffractive surface. 

In response to this argument, the applicants should note that the Examiner has 
invoked a 1 12 2 nd paragraph rejection on the claim language because the transition 
phrase "consisting" is of the closed-type and thus the claim must be interpreted as 
having only the claimed components but the phrase "of at least one" implies that there 
could be more than one lens or diffractive optical element so that the number of optical 
elements being claimed is uncertain and indefinite. Therefore, Shafer et al meets the 
currently recited limitations in so far as they are understood. 

The applicants further argue that a further feature of claim 1 is that projection 
light is arranged to image, upon the image plane, only abaxial light from the object 
whereas Shafer discloses the use of axial light to form an image. 

In response to the applicants argument, the applicants should note that the 
Examiner has invoked a 1 12 1 st paragraph rejection on the claim language because the 
feature of only abaxial light from the object is not adequately described in the 
specification. Therefore, Shafer et al meets the currently recited limitations of "only 
abaxial light from the object" in so far as they are understood in light of the specification. 
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The applicants further argue that it is a feature of claim 2 that each mirror and 
diffractive optical element of the projection optical system has a positive power whereas 
Shafer et al fails to teach or suggest the use of only positive power lens, mirror and 
diffractive optical elements. 

In response to this argument, the applicant should note that the Examiner has 
invoked a 1 12 2 nd paragraph rejection on the claim language because the "or each" 
language makes it unclear whether all, some or none of the elements (lens, mirror, 
diffractive optical element) of the projection optical system have positive power. 
Therefore, Shafer et al meets the currently recited limitations in so far as they are 
understood. 

The applicants further argue that claim 10 as currently amended recites a first 
imaging optical system which consists of a first lens and a concave mirror only and a 
second imaging optical system which consists of a second lens and a diffractive optical 
element only and a reflection surface adjacent the intermediate image which directs the 
light from the concave surface to the second imaging optical system. The prior art 
Shafer et al teaches additional elements as discussed above and fails to teach the 
feature of a reflection surface adjacent the intermediate image by which light from the 
concave surface is directed to the second imaging optical system. 

In response to this argument, the Examiner would like to point out that there was 
no rejection cited in regard to claim 10 using the prior art, Shafer et al. Furthermore, the 
applicants should note that the Examiner has invoked a 1 12 2" d paragraph rejection on 
the claim language because the transition phrase "consisting" is of the closed-type and 
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thus the claim must be interpreted as having only the claimed components but the 
phrase "of at least one" implies that there could be more than one lens or diffractive 
optical element so that the number of optical elements being claimed is uncertain and 
indefinite. 

The applicants further argue that with respect to claims 1 and 10, the prior art, 
Foo does not teach the feature of a second imaging optical system consisting of at least 
one second lens and at least one diffractive optical element for projecting the 
intermediate image onto an image plane but instead teaches that the second imaging 
optical system which reimages the intermediate image 70 consists of mirrors 40 and 
lens 50. Further, Foo is devoid of any teaching or suggestion that the projection optical 
system is arranged to image, upon the image plane, only abaxial light from the object. 

In response to this argument, Foo does teach that the system includes diffractive 
optical elements as described in column 2, lines 53-55 of Foo which clearly states: "The 
term "lens" as used herein is intended to include diffraction-based optical elements in 
addition to the widely-used refraction-based elements." (Emphasis Examiner's) As 
regards the applicants assertion that Foo does not teach or suggest abaxial light from 
the object the applicants should note that the arguments fail to comply with 37 
CFR 1.1 1 1(b) because they amount to a general allegation that the claims define a 
patentable invention without specifically pointing out how the language of the claims 
patentably distinguishes them from the references. Furthermore, the applicants 
attention is directed to Figure 1 which clearly shows abaxial light from the object (see 
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element 12 in Figure 1) which is collected and the concave mirror and is deflected by 
the reflection surface toward the second imaging optical system. 

The applicants further argue that claim 2 recites that each lens, each mirror and 
each diffractive optical element all have a positive power but Foo does not teach or 
suggest any of these limitations. 

In response to this argument, the applicants should note that the Examiner has 
invoked a 1 12 2 nd paragraph rejection on the claim language because the "or each" 
language makes it unclear whether all, some or none of the elements (lens, mirror, 
diffractive optical element) of the projection optical system have positive power. 
Therefore, Foo meets the currently recited limitations in so far as they are understood. 

Conclusion 

16. Applicants amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alessandro V. Amari whose telephone number is (703) 
306-0533. The examiner can normally be reached on Monday-Friday 8:00 AM to 5:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on (703) 305-0024. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 872-9318 for 
regular communications and (703) 872-931 9 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



ava 

July 31, 2003 
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